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HOACHUTEJIBHAS 3AIINCKA

I'eomerpust siBisieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHEro
oOmero o0pa3zoBaHusl, TaK Kak 00€CIeYMBAET BO3MOKHOCTh U3yUY€HUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABICHHOCTH M MPEIMETOB TyMAaHHUTAPHOI'O LIMKJIA.
[lockonbKy  JlOrMYecKoe  MblieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0Oy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IPHU JOKA3ATEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIABUIaTb U  OINpPOBEpPraTb T'MIIOTE3bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSl TIPU PELICHUM 3aJa4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
bu3nUecKux 3aaad.

Llens ocBoeHUs mporpaMMbl yueOHoro kypca «l'eomeTpusi» Ha yriayOaéHHOM
YpPOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYCHUH T'€OMETPHUH, KaK COCTaBJISIOLIEH MpeaMeTHoN obnactu «MaTtemaTuka u
uHpopMaTuka»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIONIb30BaHUs Oosnee TriayOOKMX TE€OMETPUYECKMX 3HaHUN U JIeWCTBHIA,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJb30BAHUEM MATEMATUKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIUpsIIOIIMMY U YCUIUBAIOLIUMU Kypc 0a30BOI0 YPOBHS, SIBISIFOTCSL:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupOBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIINX MAaTEMaTUYECKUX MOJENIAX, MO3BOJSAIOIIMX OIHCHIBATh U U3y4daTh
pa3HbIE SBJICHUS OKPY>KAIOIIET0 MUpPA, 3HAHHUE IMOHATUHHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpuH;

(¢opmMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IOPOCTPAHCTBEHHBIX (PUIypax M HUX OCHOBHBIMU CBOICTBAMM, 3HAHUE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTAaHJIapPTHBIE CIIOCOOBI PEILICHUs 3a/1a4;

(GopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTIOTPaHHUKM M Te€ja BpAlleHUsA, KOHCTPYUPOBATb T'€OMETPUYECKHUE
MOJENH;

(dopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHMOMATUYECKOTO IMOCTPOCHHUS
MaTeMaTHUYECKUX Teopuid, (GHopMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUU PACCYKICHUM;

dopMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKa3aTeJbCTB U AJTOPUTMOB
pelmeHns, yMEHUs UX IPUMEHATb, IPOBOAMTH JIOKA3aTEIbHBIC PACCYKICHUSA B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME MPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IMpHU



000CHOBaHMHM MaTEMATUICCKUX YTBEPKICHUN U POJIM aKCHOMATHUKH B TTPOBEICHHUH
JIEAYKTUBHBIX PACCYXKICHHH,

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTEIUICKTYaJIbHBIX H  TBOPYECKUX
CIIOCOOHOCTEH O0YYarOIIMXCs, TIO3HABATEIILHOW aKTUBHOCTH, MCCIIETOBATEIIBCKIX
YMEHHH, KpUTHYHOCTH MBIIUICHUS, HHTEpECca K N3yUYECHUIO T€OMETPHH;

dbopmupoBaHue (HYHKIIMOHATBLHOW TPaAaMOTHOCTH, PEJICBAHTHOW T'€OMETPHU:
YMCHHS PACIO3HABATh MPOSBICHUS TEOMETPUYCCKUX IIOHSATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B PEaNbHBIX JKM3HEHHBIX CUTYalUSIX W MPU U3YYCHUH JIPYTUX
y4eOHBIX MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICITMPOBAHMS PEATBHBIX CHUTYAIlUd, HCCICIOBAHUS TOCTPOCHHBIX MOJIEIIEH,
WHTEPIIPETAIIUU TIOJYYCHHBIX PE3YyIbTaTOB.

OCHOBHBIMH COJICpXKATEIBHBIMH JUHUSAMH y4eOHOTO Kypca «I'eomeTpus» B
10-11 xmaccax sBusaroTCsa: «lIpsAsMble W IUIOCKOCTH B TIPOCTPAHCTBE,
«MHororpanHukn», «Tema  BpameHus», «BekTopel W  KOOpPAMHATH B
IPOCTPAHCTBEY, «JIBMKCHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
NOHSTHSMU», PEICBAHTHBIMH T'€OMETPUU Ha YIUIYOJIEHHOM ypOBHE OOYYCHHS B
10-11 xmaccax, OTHOCHUTCS KO BCEM COZCPKAaTEIbHBIM JUHUSAM y4eOHOTO Kypca, a
dbopMupoBaHUE  JIOTUYECKMX YMEHMH  paclpelenserca He TOJbKO IO
coJiep KaTeNIbHbIM JIMHUSIM, HO | 10 rogaMm oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboyeit
IPOrpaMMBbl, PACTPEIEIEHHBIM O ToJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIUIHAIBHBIM BOMPOCaM O0yUYaroIIHuecs
oOpamaJiucb  HEOJHOKPATHO. JTO  TMO3BOJIAET OPraHU30BaTh  OBJIAJICHHE
Tr€OMETPUUYECCKUMU MOHSATUSMU U HABBIKAMU MOCIIEIOBATENIBHO U MOCTYIATEIBHO, C
cOOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIC 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPHYECKUX MPECTaBICHUN 00Yy4arOUIUXCsl, paCIIUpsiss U Yriyouss
e€, o0pa3ys MpOYHBIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qns  guddepeHnnanuu  O0ydeHUs,  MOCTPOCHUS
WHIUBUIYAIbHBIX  00pa3oBaTENbHBIX MpOrpamMM, OOECHEYHUTh YIIIyOJIEHHOE
M3y4YeHHE T€OMETPHH KaK COCTaBJISIONIEH yaeOHOTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONMUXCS K TMPOJODKCHUIO HW3YYCHUS MATEMaTUKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBas MPEEMCTBEHHOCTh MEXKITY
o01uM 1 IpoeccHoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eomerpus» Ha YriayOJE€HHOM YpOBHE
orBogutcs 204 vaca: B 10 xiacce — 102 gaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TOHATHS  cTepeoMeTpud. Touka, mpsMas, IIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsMbIX B IPOCTPAHCTBE: IEpECEKarolrecs,
napajulesibHble M CKpeluBaromuecs mnpsMble. [Ipu3Haku CKpemuBaronuxcs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaliebHbIe
psIMbIE€ B POCTPAHCTBE, MapPaLIEIbHOCTh TPEX MPSIMbBIX, NapaJUICIbHOCTD MPSIMOM
U 1ockoctu. [lapannenbHoe W IEHTpalbHOE NPOEKTHUPOBAHUE, H300paKeHHE
¢uryp. OCHOBHBIE CBOWICTBa MapajuIeIbHOrO MpoekTUpoBaHus. M3o0paxeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIBI C COHAINPaBICHHBIMU CTOPOHAMHM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MapaieabHble
IUIOCKOCTH, CBOICTBa napayieIbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHBbIE (DUTypbl HAa TJIOCKOCTH: TETpa’jp, MapajuieNenune,
HOCTPOEHUE CEUEHUII.

[leprieHAUKYJIAPHOCTD NPSIMON M IJIOCKOCTU: NEPIEHIUKYIISIPHBIE MIPSIMbIE B
IPOCTPAHCTBE, MpPSMbIE MapajljielibHble U MEPHEeHIUKYJIIpHbIE K IJIOCKOCTH,
NpU3HAK NEPHEHANKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeopeMa O MHpsMOil

NEPIECHIUKYISIPHOM TUIOCKOCTH. OproroHansHOe POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYJISIPHOCTH  JBYX
mIockocTenl. Teopema 0 TpEX NEPIEHAUKYIIApaX.

Yriael B NMPOCTPAHCTBE: YIrOJl MEXIY NPSMOW M IUIOCKOCTBIO, JABYIPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXTPAHHOIO yria. TeopemMbl KOCMHYCOB U CHHYCOB IS
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. Ilpuszma: N-yrosbHas
mpu3Ma, IpsiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, nOpsAMOYIOJIbBHBIM — MHapajulesienuIe] W €ro  CBOMCTBA.
Kparuaiiiiue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuka. Teopema Oiinepa.
IIpoctpanctBennass teopema Iludaropa. Ilupammpma: n-yronapHas mnupamMuja,
npaBUiibHasT W yceu€HHas nupamuabl. CBoiicTBa péOep W OOKOBBIX TpaHel
MPaBWIBHOM nupaMuiabl. [IpaBuibHBIE MHOTOTPaHHUKHW: MpPaBWIbHAA IpU3Ma M



[IpaBWIbHAs MHWpPaMUIA, [paBWJIbHAsA TPEYroJibHAs IHUpaMUIAa W IPaBUIbHBIN
TeTpa’ap, kyO. IlpenacraBieHne o NpaBWIBHBIX MHOTOIPAaHHUKAaX: OKTajJp,
JOAEKadAp U UKOCADIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTH W TMOJHOM MOBEPXHOCTH MNPSAMON IPU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIbI,
Teopema O IUIOLIAAN YCEUEHHOU MTUPAMU/IBI.

CummMmeTpuss B TOPOCTPAHCTBE. DJIEMEHThl CHUMMETPHM  IMPABUIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPAMUIBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOp, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABICHHBIE M  IPOTUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUUTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpa Ha YHCIIO.
IlonsaTHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAK KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHAPHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBA3b MEXAYy KOOPAWHATaMH BEKTOpa M
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAsT IMOBEPXHOCTh, KOHHUYECKAash IMOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloniue moBepxHocTed. Tenma BpamieHus:
MWINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, mmap. B3aummuoe pacmonoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs] Ha TUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. CumMmerpusi cepbl u
nrapa.

O6béMm. OcHoOBHBIE CcBoOWcTBAa 00BEMOB Tenm. Teopema 00 o00BEMe
MPSIMOYTOJILHOTO Tapajuienenurena u ciaeactsus u3 He€. OObEM mpsMoil u
HAKJIOHHOM TPU3MBI, IIWIMHIPA, MUPAMHIbI U KoHyca. OO0BEM mapa W mapoBOTO
CerMeHTa.

KomOuHammu Tenm BpamieHUs W MHOrOorpaHHHKOB. Ilpu3ma, BImcaHHas B
MWINHAP, OMHCAaHHAs OKojo muiauHapa. llepecedenwe cdepsl u mapa ¢
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpaleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ 4JacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IIIOMIAJEH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mnogoOus, romoteTus. Pemenue 3agad Ha
IJIOCKOCTHU € UCIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IMIHMHAPA
(mapayiieIbHO ¥ MEPHEeHIMKYJISIPHO OCH), CEYeHHUsT KOoHyca (mapajuieibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEUSHHS 1Iapa, METOIbl MOCTPOEHUS
CEUYECHMI: METOJI CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKYILEeH MIOCKOCTH.

BexTopbl U KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpoctpanctBe. Omepanuu HajJ BekTopaMu. BekTopHoe
yMHOXeHUE BEKTOpOB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 0Oa3ucy. KoopIMHATHO-BEKTOPHBIM METOJ MPHU PEIICHUH TEeOMETPUUYECKUX
3a/ay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancTBa. OtobOpakeHus. [[BuxkeHuss U paBeHCTBO GUryp.
OO6mue cBoiicTBa JABWKEHWH. Buasl JBWXKEHUH: TapaulelbHBIA TEPEHOC,
[IEHTpajbHAsl CUMMETpPHS, 3€pKalbHAas CUMMETpPHUS, MOBOPOT BOKPYT MPSIMO.
[Ipeobpazosanus noxodus. [Ipsmas u chepa Ditnepa.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA YYUEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBII YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKkoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHMiCKOro  oOIlecTBa,  MPEJCTAaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxaaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI U JPYroe), YMEHHE
B3aUMOJICHICTBOBATh C COLMAJIBHBIMU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTpUOTHYECKOEe BOCIMTAHUE:

c(hOpMUPOBAHHOCTh POCCHICKON TPAXKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHUE K
JTOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIbI,
UCIIOJIb30BaHUE JTUX JIOCTH)KCHUH B JPYrHMX HayKax, TEXHOJOTHSAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, TUUYECKOrO0 TMOBEACHUS, CBSI3AHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHXKCHHH HAayKh U JIESATEIbHOCThIO YUYE€HOr0, OCO3HAHUE
JUYHOTO BKJIa/a B TIOCTPOCHHUE YCTOWYHUBOTO OYIYIIIETO;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETHUYECKOE OTHOIIEHHE K MHUPY, BKIIOYAsg ASCTETHUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEeMaTUYECKUM aCIIeKTaM pa3IM4YHbIX BUJIOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

chOpMHPOBAHHOCTh YMEHHS TPHUMEHAThH MaTeMaTHYeCKWe 3HAHHUS B
WHTEpEcax 3JI0pOBOTo 1 06€30MacHOro 00pasa )KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pOBbIO (3I0pPOBOC IHMTAaHHWE, COATAHCHPOBAHHBIN PEKUM 3aHITHH WU
OTIbIXa, PETyIsipHAs (U3NUEcKass aKTUBHOCTD), (DU3MYECKOE COBEPIIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHMe:

TOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznuuyHbIM  chepaM  MPOPECCHOHATBHOW  JEATEIBHOCTH, CBA3aHHBIM  C
MaTeMaTUKOW W €€ NPUIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBATHL COOCTBEHHBIC >KU3HEHHbBIC ILJIAHBI,
FOTOBHOCTh M CIIOCOOHOCTP K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaTpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb  AKOJOTHMYECKOW KyJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-2KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATILHOMN
Cpeibl, OCO3HaHUE II100AIBHOTO XapaKTepa dKOJIOTMYECKUX MPOoOsieM, OpUEHTAIUS
Ha TPUMEHEHHE MaTEMAaTHMYEeCKUX 3HAaHWM JIg pelieHusl 3a7ad B 00JacTu
OKpY’)Karolel cpenpl, MIAaHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUs HAayKH U  OOIIECTBEHHOW  MPAKTHUKW, I[MOHUMaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEHYECKOW eSITeIIbHOCTH, ATaloB ¢
Pa3BUTUA W 3HAYMMOCTH JUISI Pa3BUTHS I[MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKd M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDa,
TOTOBHOCTh OCYIIECTBJISITH TPOCKTHYIO M HCCIEIOBATEIBCKYIO JICSATEIHHOCTh
WHJIMBU]IYaJIbHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBbIC YHHMBEpPCAJIbHBIE Y4eOHbIC JeHCTBHS

ba3oBble jornueckune necTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICIICHHs] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JI71s1 0000IICHHS U CPAaBHEHMSI, KPUTEPUH TIPOBOAMMOTO aHAJIN3a;

BOCIPUHMMATh,  (OPMYJIUPOBATH U  MPeoOpa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIC U 00IIIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (akrTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKIACHUSIX, MpENaratb KPpUTCPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW Y IPOTUBOPEUYN;

JenaTh BBIBOJBI C HCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMble U OT MPOTUBHOIO), BEICTPAUBATH ApPIryMEHTAMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOJIBI;

BbIOMpaTh cmoco® pemeHus y4eOHOM 3amauu  (CpaBHUBATHh HECKOJIBKO
BAPDUAHTOB  PEIICHUS, BbIOMpaTh  Haubojee MOAXOMSAUUMUA € YYETOM
CaMOCTOSITEJIbHO BbIJEICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarebckue 1eicTBHS:



UCII0JIb30BaTh BOIPOCHl KaK HCCIEI0BATEIbCKAA HHCTPYMEHT IO3HAHMS,
(GopMynrpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodIeMy,
yCTaHaBIMBaTh MCKOMOE U JAaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MO3ULINMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSATENIBbHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MaTeMaTHuecKoro oObeKTa, sIBJIEHUs, Mpoliecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y OOBEKTAMHU, SIBICHUSIMH, IPOLECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS M BBIBOABI MO pPe3yJbTaTaM
OpOBENEHHOTO  HAOMIOJEHUs,  HCCIEIOBAaHUS, OLEHUBATH  JOCTOBEPHOCTD
NOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
IPENONIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ unpopmanmeii:

BBISBJIATH JAePUIUTH MHDOpPMAIMKU, TaHHBIX, HEOOXOAUMBIX NJIsi OTBETa Ha
BOMPOC U JIJIs PEIICHUS 3a]1a4H;

BbIOMpaTh MH(OPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETUPOBATH MH(POPMALMIO PA3TUYHBIX BHUJIOB H
dbopm npencTaBICHU;

CTPYKTYpPUpPOBaTh MH(POPMALIMIO, MPEICTaBIATh €€ B Pa3IUYHBIX (popmax,
WLUTIOCTPUPOBATH TpadUyECKU;

OLICHUBATh HaAEKHOCTh uHbOpMAITIH 1o CaMOCTOSITEIILHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIEe YUeOHbIE IeCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYTHUPOBATH CYXKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
HEeJAIMHA OOINCHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUKY 3pCHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN PE3ybTarT;

B XOJIe¢ OOCYXXJICHHs 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYKITaeMOM TEMBI,
mpoOJIeMBl, peIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAIlCJICHHBIC HAa ITIOUCK
pEIIeHUs, COTMOCTAaBISATh CBOU CYXKJICHUA C CYXICHUSIMU JAPYTUX YYaCTHHUKOB
nyanora, oOHapyXMBaTh Pa3jWyMe U CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpPOBATh Pa3HOTJIACHS, CBOH BO3PaKCHHUS;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/add, SKCIIEPHUMEHTA, UCCICIOBaHUA,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHUS C Y4YETOM 3a1ad
MpE3eHTAIIMU U OCOOEHHOCTEHN ayIuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJISIThH IJIaH, AITOPUTM PEIICHUs 33a/1aud, BEIOUpATh CIIOCOO pEIIeHUs ¢
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATh
1 KOPPEKTUPOBATh BApUAHTHI PELIEHUH C YYETOM HOBOM MH(OPMAIIIH.

CaMOKOHTPOJIb, 3MOIMOHAIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHU  [IO3HABATEJIBHOW  peduiekcuM Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUNA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIETh
crocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TIpollecca M pe3ysibTata pelieHus
MaTeMaTHYECKOM 3a7a4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENbCTB, JTAHHBIX,
HaWJIEHHBIX OIIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUSIM, OOBSICHATh MPUYUHBI
JOCTHXKEHUSI WJIM HEJOCTHXKEHUSI pe3yJbTaTOB AESATEILHOCTH, HAXOAUThH OIIUOKY,
J1aBaTh OLICHKY MTPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJIb30BaTh MPEUMYIECTBA KOMAHJIHOW W WHIWBHUIYaTbHOU
paboThl TMpU peHieHWH YYeOHBIX 3aJad, NPUHUMATh IIeJIb COBMECTHOMU
NeATeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl pabOT, JOroBapuBaThbcsi, OOCYKAAaTh TMpoOLECC U pe3yiabTaT padoThI,
0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opMax paboThl (0O0CYXIeHHs, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMb» W WHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPIMHUPOBATh CBOM JEHCTBUA C APYTMMH 4YJIE€HAaMH KOMAaHJbl, OLEHHUBAaTh
KayeCTBO CBOETO BKJa/Ja B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJECHCTBHSI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca oOyJaronuiics HayquTCs:

¢ CBOOOJIHO OINEPUPOBATH OCHOBHBIMH TMOHSATHUSMU CTEPEOMETPUU TPH
pEIICHUH 3a7]a4 U MPOBEICHUHA MAaTEeMATHUECKUX PACCYKICHUH;

o IPUMEHATH AKCMOMBI CTEPEOMETPUU M CIEICTBUS M3 HUX TMPU PEIICHUH
T€OMETPUYECKUX 3a/1a4;

o KJTACCU(PUITMPOBATh B3aMMHOE PACIONIOKECHHUE TPSIMBIX B TPOCTPAHCTBE,
TUTOCKOCTEH B TPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE;

¢ CBOOOJIHO  OMEPUPOBATH TOHSTHSAMH, CBSI3aHHBIMH C  yrjaMd B
POCTPAHCTBE: MEXIY MPSIMBIMH B TIPOCTPAHCTBE, MEXAY MPSIMON H
TIOCKOCTBIO;

 CBOOOJTHO OTIEpUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacrno3HaBaTh OCHOBHBIE BHJIBI MHOTOI'PAaHHUKOB (IIpU3Ma,
nupamua, NpMOYTOJIbHBIN Napaiienenunes, Kyo);

e KJIACCH(UIIMPOBATh ~ MHOTOTPAaHHUKH,  BbIOMpas  OCHOBaHUS Ui
KJ1IaccuuKaIuu;

¢ CBOOOJIHO  ONEpPHUPOBATH  MOHATUSAMH, CBSA3AaHHBIMU C  CEUYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBHITIOJIHATDH MMapajuiesibHOE, HEHTPAIBLHOE U OPTOTOHAIIBHOE MTPOEKTUPOBAHUE
(Guryp Ha MmIOCKOCTh, BBIMOIHATh U300paKEHUS (PUTYDP HA IIIOCKOCTH;

e CTPOUTH CEUEHUSI MHOTOIPAHHMKOB DPA3JIMYHBIMU METOJIaMH, BBIIOJIHATh
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYMCJIATH TUIONIAJN TOBEPXHOCTEH MHOTOIPAHHUKOB (MIpU3Ma, TUPAMKIA),
reOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OIEPUPOBATH MOHATUSIMU: CUMMETPHUSI B MPOCTPAHCTBE, LEHTD,
OCb W TIUIOCKOCTh CHUMMETPUHU, IIEHTP, OCb U IUIOCKOCTh CHUMMETPUU
durypsr;

¢ CBOOOJIHO OMEpUpPOBaTh MOHITHSIMHU, COOTBETCTBYIOIIMMU BEKTOpaM H
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBIIIOJIHATH JI€HCTBHSI HaJl BEKTOPAMU;

epelIaTh 33Ja4M HA JIOKA3aTEJBCTBO MAaTEMaTUYECKUX OTHOLICHHW W
HaX0XJACHUE T'€OMETPUYECKUX BEIMYMH, NPUMEHSS W3BECTHBIE METOBI
IIPYU PEIICHUH MAaTeMaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOIO YPOBHS
CJIOKHOCTH;

e [[PUMEHATH NPOCTEHIIME IPOTPaMMHBIE CpPEACTBA M AJIEKTPOHHO-
KOMMYHHUKAaIlHOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1ay;

e U3BJIEKAaTh, NPEOOpPA3OBBIBATH M HHTEPIPETUPOBATh HH(MOpPMALHIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UrypaX, NPEACTABICHHYIO Ha
yepTexax U pUCyHKax;

e [[DUMEHATH  IIOJIYYEHHBbIE 3HaHUS HA NPAKTHKE: CpaBHUBATb W
AHAIM3UPOBATH PEaJbHbIE CUTYallUH, IPUMEHATHh W3yYEHHBIE IOHATHUS B
npolecce IOHCKa peHIeHHs MaTeMaTHYecKu COopMyIHpPOBaHHOMN
npoOJieMbl, MOJIEIMPOBATh pPEaJbHbIE CUTYallMd Ha S3bIKE TE€OMETpHH,
UCCIIEI0BAaTh MOCTPOEHHBIE MOJEIH C HCIOJIb30BAHUEM T'€OMETPUYECKUX
HNOHATUN U TEOpeM, ammapaTta aiareOpbl, pemaTh MPaKTHUYECKHUe 3ajau,
CBSI3aHHBIE C HAXOXKJIECHUEM T€OMETPUUECKUX BEJIMYNH;

e IMETh MPEJCTABICHUS OO0 OCHOBHBIX 3Talax pa3BUTHS T'€OMETPUU Kak
COCTaBHOM YacTu (pyHJaMEeHTa pa3BUTHS TEXHOJIOTHH.

K xonmy 11 kiaacca oOyvaromuiicst HAy4UTCS:



¢ CBOOOJIHO OINEpPUPOBATH MOHATUSMH, CBA3AHHBIMM C UWIMHAPUYECKOMH,
KOHMYECKOH U c(hEepudYecKoil MNOBEPXHOCTSAIMHU, OOBICHITH CIOCOOBI
MOJIY4EHHS;

e ONIEPUPOBATH MOHATUSAMHU, CBSI3aHHBIMU C TEJIaMHU BpalllCHHs: LUIHHAPOM,
KOHYCOM, c(hepolt u mapow;

e pacno3HaBaTh Teja BpauleHus (LWIMHIP, KOHYC, cepa U map) U OObACHSIThH
CIOCOOBI MOTYUYEHUS TN BPALLEHUS;

e KJIaCCU(PUIIMPOBATH B3aUMHOE PACIIONIOKEHUE C(Pephl U MITOCKOCTH;

¢ BBIYUCIIATh BEJIWYMHBI HJIEMEHTOB MHOTOIPAaHHUKOB U TeJl BpallleHHs,
00BEMBI U TUIOMIAIM MOBEPXHOCTEH MHOTOTPaHHUKOB M TEJ BpallleHMUS,
reOMETPUYECKUX Tell C IPUMEHEHUEM (HOPMYT;

¢ CBOOOJIHO OINEPUPOBATH MOHATHUSIMH, CBSI3AHHBIMU C KOMOWHALUAMH TeNl
BpallleHUs] ¥ MHOTOIPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WUJIU TEJIO
BpalllCHHUS;

¢ BBIYUCIIATH COOTHOIICHUSI MEXAY IUIOHIAASMU MOBEPXHOCTEH U 00bEMaMHU
I10JTOOHBIX TEI;

e M300paXkaTh M3y4yaemble (QUTYPHI, BBIIOJHATH (BBIHOCHBIE) TIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

e U3BJICKATh, HWHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HWHGOPMAIHIO O
IPOCTPAHCTBEHHBIX TI'E€OMETPUYECKUX (UTypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

 CBOOOJIHO OTIEpUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

e BBIIIOJIHATH ONEpALlK HaJl BEKTOPaMU;

*33]1aBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT;

e pElIAaTh T€OMETPUUECKUE 3a/1a4H HA BBIYUCIIEHUE YIJIOB MEXAY MPSAMBIMU U
IUIOCKOCTSIMH, BBIYMCIIEHUE PACCTOSTHUN OT TOYKH JI0 IUIOCKOCTH, B LIEJIOM,
Ha IPUMEHEHHE BEKTOPHO-KOOPANHATHOTO METO/1A MPU PELICHUH;

¢ CBOOOZHO ONEpPUPOBAaTh MOHATHUSMHU, CBA3aHHBIMH C JIBIDKEHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

¢ BHITIOJIHATh M300paKEHUS MHOTOTPAaHHUKOB M TEN BpaIlleHUS TPH
NapajuyieIbHOM  TEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus mog00us;

e CTPOUTH CEYEHHUS] MHOIOTPAaHHUKOB W TEJl BPAILECHHS: CEYEHHUS LMIMHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUsl KOHYyca (MapasuiesibHbIe
OCHOBaHHIO M MPOXOSALINE YepE3 BEPUINHY ), CEUEHUS 11apa;

* ICIIOJI30BaTh METOJbl TIOCTPOEHUSI CEYEHHMI: METOJ CIJEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METOJI IEPEHOCA CEKYILEN IIJIOCKOCTH;



e JOKA3bIBaTh FT€OMETPUUECKUE YTBEPKICHHUS;

e IPUMEHATh TeOMEeTpUYecKre (HaKThl MJISI PEIICHHUS CTEPEOMETPUUECKUX
3a7a4, MPEANONATalOluX HECKOJBKO IIAaroB pELICHUA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESABHOU dopme;

epeIIaTh 3aJa4Yd HA JIOKA3aTEJIIbCTBO MATEMATUYECKUX OTHOLICHUU W
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

e IPUMEHATH IIPOrPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUYECKUX 3aad;

e IPUMEHATH IMOJIYYCHHbIC 3HAHUSA Ha MPAKTUKE: CPABHUBAThH, aHAJIU3UPOBATH
Y OLICHWBAaTh PEAJIbHBIC CHUTyallUH, NPUMEHITH HU3YUYECHHBIC ITOHSTHUS,
TEOPEMBbI, CBOMCTBA B IIPOILIECCE IIOMCKA PELICHUA MATEMATUYECKU
chopMyJIUpPOBaHHOW MPOOJIEMBI, MOJEIUPOBATh peajbHbIE CUTYyallMu Ha
SI3bIKE TEOMETPHUU, UCCIIEA0BATH OCTPOCHHBIE MOJIENIN C UCTIOJIb30BAHUEM
FEOMETPUYECKUX TOHITUH M TEOopeM, ammaparta anreOpbl, peliarhb
MMPAKTUYECKUE 3aJauy, CBA3aHHBICE C HAXOXKICHUEM TE€OMETPUUYECCKUX
BEJIMYMH;

e UMETh TMPEJCTABICHUS OO0 OCHOBHBIX JTalax pPa3BUTUS TEOMETPUM Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHM.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbIE)
n/n NMPOrpaMmblI Bcero Kontpoapuwpie | Ipaxruteckue o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
! Baezennie B CTepeoMeTpHio 23 ! relz[e.z.(gialnr;ac;[i:l.ru/?vsclid=mewsd165kn467250986
5 B3anmHoe pacrnionoxenue 6 1
MPSIMBIX B TIPOCTPAHCTBE
3 HapaJ'IJ'IeJ'IBj-IOCTI) MPSIMBIX U 3
IJIOCKOCTEN B MPOCTPAHCTBE
4 [TeprneHIUKYIIPHOCTD MPSMBIX H o5
IJTIOCKOCTEMN B MPOCTPAHCTBE
VYTIBl 1 pacCTOSIHUS 16 1
MHororpaHHuKH 7 1
BekTopsl B mpocTpaHcTBE 12
3 [ToBTOpEHME, O606IHCHI:IC u 5 5
cUCTeMaTu3allus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I1O0 102 6 0

I[TPOTPAMME



https://math-ege.sdamgia.ru/?ysclid=mewsd165kn467250986
https://math-ege.sdamgia.ru/?ysclid=mewsd165kn467250986

11 KVIACC

KoaudecTBo 4acoB

Ne HaumeHoBaHue pa3aeioB u JuexkTpoHHble (u¢poBbIE)
n/n TeM MPOrpamMMblI Bcero Konrpoapurie | Ipakruteckue o0pa3oBaTe/ibHbIE pecypChl
padoThI padoThI
1 AHanuTndeckas reoMeTpus 15 1
9 [ToBTOpEHwUe, O606HI€HI:IC u 15 1
CUCTeMAaTH3aIlis 3HAHUH
3 O0BEM MHOTOTpaHHUKA 17 1
4 Tena Bpamenus 24
5 [lnomaay moBepXHOCTU U 9 1 https://mat_h- _
00BEMBI KPYIJIBIX TEJ ege.sdamgia.ru/?ysclid=mewsd165kn467250986
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 5
cUCTeMaTH3alls 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 102 3 0
I[TPOTPAMME



https://math-ege.sdamgia.ru/?ysclid=mewsd165kn467250986
https://math-ege.sdamgia.ru/?ysclid=mewsd165kn467250986

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTuyecku
e paboThbI

Jara
H3yYeH
us

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

OcHoBHbIE TpaBUIIa U300paKEHUS HA
PHUCYHKE IJIOCKOCTH, MapajIeIbHbIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

https://math-
ege.sdamgia.ru/?ysclid=

mewsd165kn467250986

[TonsiTHs cCTEpEOMETPHH: TOUKA,
MpsiMast, TNIOCKOCTh, IPOCTPAHCTBO.
OcHoBHbIE NpaBUJIa U300paKEeHUS HA
PHUCYHKE MJIOCKOCTH, MapajIeIbHbIX
MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

[TonsTusa: nepecekaronecs
IIJIOCKOCTH, TIEPECeKaroIIuecs mpsmas u
IJIOCKOCTh; TIOJIYTIPOCTPAHCTBO

IlonsTHs: MEPECCKAIOIUECA
IIJIOCKOCTH, IEPECEKAIOIIUECA IIpAMasi 1
IIJIOCKOCTB; MOJIYIIPOCTPAHCTBO

MHoTOrpaHHHKH, H300paKeHNE
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIECTBYIOIUX 00BHEKTOB

MHororpaHHuKH, H300paxeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX
¢buryp, HecylecTBYIOIUX 0ObEKTOB

AKCHOMEI CTCPCOMCTPHUHU U IICPBLIC
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CICACTBUA U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIE
CJIEJICTBMS U3 HUX

AKCHOMBI CTEPEOMETPUH U TIEPBHIC
cienctsus u3 HUx. CrocoOnl 3a1aHust
MPSIMBIX U TJIOCKOCTEN B IPOCTPAHCTBE.
O06o03HaueHUs PSAMBIX U TIJIOCKOCTEH

10

N300paxkenue ceueHni nupamMupl,
Ky0a ¥ PU3MBI, KOTOPBIE TPOXOISAT
yepe3 ux péopa. M3obpaxenue
NepeceyeHus MOJyYEHHBIX MII0OCKOCTEM.
PackpamBanme mocTpoOeHHBIX
CEYECHMI Pa3HbIMM LIBETaMU

11

N3o0paxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE TPOXOJIAT
yepe3 ux péopa. M3obpaxenune
MepeceyeHus MOJyYEHHBIX MII0OCKOCTEH.
PackpamnBanue nocTpoeHHbIX
CeUeHUM pa3HbIMU I[BETAMU

12

N3obpaxenne ceueHni TMpaMuIbl,
Ky0a U MPU3MbI, KOTOPBIE IPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus MOJyYCHHBIX MII0OCKOCTEH.
PackpammBanue mocTpoeHHBIX
CEUeHUH pa3HbIMU I[BETAMU

13

N300pakenue ceueHuil mupaMu/ipl,
Ky0a ¥ MPU3MBbI, KOTOPBIC TPOXOJIST
yepes ux péopa. M3obpaxenue
MepeceUeHUs MOTYUYEHHBIX TUIOCKOCTEH.




PackpammBanue ocTpoOeHHbIX
CEUYEHHU pa3HbIMHU LIBETAMH

14

Merton cneoB sl MOCTPOEHUS
CEeUYEeHUU

15

Mertoz cnes1oB 1S MOCTPOCHHUS
ceueHuil. CBolicTBa nepecevyeHuit
MPSIMBIX U INIOCKOCTEN

16

Mertoz cne1oB IS TOCTPOCHHUS
ceueHuil. CBolicTBa nepecevyeHnit
MPSIMBIX U IJIOCKOCTEN

17

[TocTpoenue ceuenuii B nupamu/e,

KyOe 1o TpéM ToukaM Ha pEOpax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aIUCh IIaroB MOCTPOCHUS

18

[TocTpoenue ceyenuii B nupamu/e,

KyOe 1o TpéM ToukaM Ha pEopax.
Co3/aHre BEIHOCHBIX YEPTEKEN U
3aUCh IIaroB MOCTPOCHHMS

19

[TocTpoenue ceyenuii B nupamu/e,

KyOe 1o TpéM TouKaM Ha pEopax.
Co3aHne BEIHOCHBIX YEPTEKEN U
3aIUCh IIaroB MOCTPOCHUS

20

[TocTpoenue ceyeHuii B mupamu/ie,

KyOe 1o TpéM ToukaM Ha pEOpax.
Coznanue BBIHOCHBIX YEpTEXKEH U
3aMmch M1aroB MOCTPOCHUS

https://math-
ege.sdamgia.ru/?ysclid=
mewsd165kn467250986

21

HOBTOpeHI/IC IJIaHUMCTPHU: TeopeMa 0

MMPpONMOPIHHUOHAIIBHBIX OTPE3KaX.
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[Tonobue TpeyrobHUKOB

22

[ToBTOopenue nmnanumerpun: Teopema
Menenas. Pacuersl B ceUCHUIX Ha
BBIHOCHBIX 4yepTexax. Mcropus
Pa3BUTHS TJITAHUMETPHUH U
CTEPEOMETPUU

23

Kourpoasaas padora "AKCHOMBI
p p
crepeomerpun. Ceuenus"

24

B3anMHOe€ pacnoiokeHue npsiIMbIX B
npocTtpaHcTBe. CKpeluBaromuecs
npsiMble. [Ipu3HaKky CKpemnBarOmmxcs
npsMbIx. [lapannensHble TpsMble B
MIPOCTPAHCTBE

25

TeopeMa o CyleCTBOBAaHUU U
€IMHCTBEHHOCTH MPSIMOi1
MapajyIeIbHON TaHHOU MPSIMOi,
MPOXOSIIEH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXkalllen Ha
JTaHHOU mpsiMo#. JlemMma o
MepeCeYeHUH MapaICIbHbBIX MPSIMBIX
IJIOCKOCTBIO

26

[TapannenbHOCTh TPEX NPSIMBIX.
Teopema o0 TpEX MapalIeNbHBIX
npsiMbIX. Teopema 0 CKpelMBAOIINXCS
MPSMBIX

27

[TapannenpHoOE IPOEKTUPOBAHUE.
OcHoOBHBIE CBOMCTBA NAPAJIIEIBHOTO
npoekTupoBanus. M3o0paxenue
pa3HbIX (pUryp B MapaienbHOMI




MPOEKIINU

28

enTpanbHas mpoekuus. Yromic
COHAIPaBJICHHBIMA CTOPOHAMMU. YTOJI
MEXAY NPSIMbIMU

29

3amauu Ha 10Ka3aTeJIbCTBO U
HCCIIeIOBaHUE, CBSI3aHHBIC C
paCHOJ'IO)KCHI/IeM pr[MI)IX B
MIPOCTPAHCTBE

30

[TonATHA: mapaIeNbHOCTD NPAMOKN U
IIJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
MapaJUIEIIbHOCTH NPSMOU U IJIOCKOCTH.
CBoiicTBa NapaJIENbHOCTH NPSIMOHN U
IIJIOCKOCTH

31

I'eomerpuueckue 3agaun Ha
BBIUMCJICHHE U TOKA3aTEJIbCTBO,
CBSI3aHHBIE C MAPaICIbHOCTHIO
MPSIMBIX U TJIOCKOCTEH B IPOCTPAHCTBE

https://math-
ege.sdamgia.ru/?ysclid=
mewsd165kn467250986

32

[TocTpoenue ceueHus:, MPOXOISAIIETO
yepe3 JaHHYIO MPSMYIO Ha YepTexe U
MapaJiyIeILHOIO APYTrO NpsIMOHA.
Pacuér oTHOLIEHMI

33

[TapannenpHas MpoeKus, MPUMEHEHHE
JUIS IOCTPOCHUSI CEYCHHH KyOa 1
napasienenumnena. CBoicTBa
napajuiesienuIe/a ¥ Ipu3Mbl

34

HapannenLHLIe IIIIOCKOCTH. HpI/I3HaKI/I
napaJlICJIbHOCTH IBYX IUIOCKOCTEH

35

TeopeMa 0 MMapaJuICIIbHOCTU U
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€IMHCTBEHHOCTH IIOCKOCTH,
MPOXOJSIIEN YEPE3 TOUKY, HE
MPUHAJICKALLYIO TAHHOM MJIOCKOCTU U
CIIEJICTBUS U3 HEE

36

CpoiicTBa napasuieabHbIX MJIOCKOCTEH:
0 NMapaJIICIbHOCTH MPSAMBIX
MepeceyeHusl py MepPeceYeHUH IBYX
MapajuIeIbHbIX NIOCKOCTEN TPEThEU

37

CpoiicTBa napasuieabHbIX MIIOCKOCTEH:
00 oTpe3kax napasuieIbHbIX NPSIMBIX,
3aKIIFOYEHHBIX MEXAY MapaliIeIbHBIMUA
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSAMOM
C ABYMs MapalJICJIbHBIMU IIJIOCKOCTAMU

38

[ToBTOpenue: Teopema [Mudaropa Ha
MJI0CKOCTH

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHUKA

40

CBoiicTBa Ky0a U MPSIMOYTOJILHOTO
napajuiefienuneaa

41

Brruncnenue aauH 0Tpe3KoB B KyOe U
MPSIMOYTOJIbHOM Hapasuiesienue e

42

[lepnieHTUKyIAPHOCTD MPSMOM U
mwiockoctu. [Ipusnak
MEePIEeHIUKYIIPHOCTU MPSAMOU U
MIJIOCKOCTH

43

IlepnieH IUKYIAPHOCTD NPAMOU U
miockocTy. [Ipusnak
MIEPIEHIUKYIIAPHOCTHU NPSMOH U




IIIIOCKOCTH

Teopema o CylIECTBOBAHUU U
€IMHCTBEHHOCTH MPSIMOU, TPOXOALIEH

44 4yepe3 TOUKY MPOCTPAHCTBA
MEPIIEHANKYIISIPHON K TUIOCKOCTH

45 [TnocKkoCTH U IePIIEHAUKYISIPHBIC HM
MPSIMBbIC B MHOTOTPAaHHHKAX

46 [TnockocTH U MepIIEHANKYISIPHBIC HM
MPSIMBbIC B MHOTOTPaHHHKAX
[NeprieHMKyYSIp ¥ HAKIOHHAS.

47 [TocTpoenue neprneHMKyIsIpa U3 TOYKU
Ha TIPSIMYIO
[NeprieHMKyYSIp ¥ HAKIOHHAS.

48 [TocTpoenue neprneHIuKymIsIpa U3 TOYKH
Ha IPSIMYIO

49 Teopema o Tpéx nmepneHAUKYISIpax
(mpsimast u oOpaTHas)

50 Teopema o Tpéx nmepneHAUKYIIpax
(npsimast u oOpaTHast)

51 VYTroa Mex Iy CKpeluBaoIUMUCS
MPSIMBIMU
[Touck neprneHauKyISIPHBIX MPSIMBIX C

52 MTOMOIIBIO IEPIICHIUKYISIPHBIX
IJIOCKOCTEM

53 OpToroHanbHOE NPOEKTUPOBAHUE
IToctpoenue ceuenuii Kyoa, Ipu3Msl,

54 MPaBUJIBLHON MUPAMUIBI C TIOMOIIBIO

OpTOFOH&J’ILHOfI MMpOCKINHU




55

[TocTpoenue ceuenuii Kyoa, IpU3MBI,
MIPAaBUJILHOM IUPaMUBI C IOMOLIBIO
OPTOTOHAJILHOM IIPOEKIINU

56

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIOCKOCTH. IIiockocTu
CUMMETPUN B MHOTOTpaHHHUKAX

57

[Ipu3Hak nepnesauKyIspHOCTH
MPAMOM U TIJIOCKOCTH KakK CIIEJCTBUE
CUMMETPUHA

58

[IpaBusIbHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU JI0 INTIOCKOCTH

59

[IpaBusIbHBIE MHOTOTpAaHHUKH. Pacyér
PacCTOSTHUN OT TOYKHU JI0 ITNTIOCKOCTH

60

CriocoObl OITyCTUTH HEPIIEHINKYISPDI:
CUMMETpUS, CABUT TOYKHU IO
MapajyIeIbHON MPSIMOM

61

CnBur no HenapasuieJIbHON IPsSMOH,
W3MEHEHUE PACCTOSHUIMA

62

Kontponbnas padota "B3anmuoe
PacroioKeHUe IPSIMbIX U TUIOCKOCTEH
B IIpOCTpaHCTBE"

63

[ToBTOpEHUE: YroJI MEXy IPSIMBIMU Ha
IUIOCKOCTH, TPUTOHOMETPHS B
MIPOU3BOJIBHOM TPEYTOJILHUKE, TeOpeMa
KOCHHYCOB

https://math-
ege.sdamgia.ru/?ysclid=
mewsd165kn467250986

64

[ToBTOpEHUE: Yyroa Mex Iy
CKPELIMBAIOIIUMUCS MPSIMBIMH B
IIPOCTPAHCTBE
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65

I'eomeTpryeckre METOIbl BBIYNCICHUS
yrila MeX1y NpsIMBIMHU B
MHOT'OTPaHHUKAX

66

JIByrpansbiii yroa. CBoiCTBO
JIMHENHBIX YTJI0B JABYTPAHHOTO yrja

67

[TeprieHIUKYIISIPHBIC TIOCKOCTH.
CBolicTBa B3aUMHO
TIePIICHIUKYIIIPHBIX TUIOCKOCTEH

68

[Ipu3Hak nepnesauKyIspHOCTH
IIJIOCKOCTEN; TEOpEMa O MPSIMOU
IepeECEYECHMS ABYX IIJIOCKOCTEN
MEPIEHIUKYIISIPHBIX TPEThEN
IJIOCKOCTH

69

[IpsimoyroapHBIN MTapauieenuIe]t;
KyO; U3MepeHus, CBOMCTBA
MPSIMOYTOJIbHOTO MapajuieNienunena

70

Teopema o guaroHayu
MPSAMOYTOJIHOTO Mapajijieienuiena u
ClIeICTBHE U3 HEE

71

CrepeoMeTpHuueckre 1 MPUKIAIHbIC
3a/lauM, CBSI3aHHBIE CO B3aMHbBIM
PaCMOJIOKEHUEM MPSAMBIX U TUIOCKOCTH

72

HOBTOpeHI/ICZ CKpCIIUBAOIINCCA
IIPpsAMBIC, ITapaJJICJIbHBIC IIJIOCKOCTH B
CTAaHAAPTHBIX MHOTOT'PaHHUKAX

73

Hapa napaJilICJIbHBIX ILIOCKOCTEH Ha
CKpCUINBAOIINXCS MMPAMBIX,
PaCCTOAHUC MCIKIAY




CKpELIUBAIOIIMMHUCS IIPSIMBIMU B
IIPOCTBIX CUTYALUAX

Paccrosiaue oT TOUKH J0 IIJIOCKOCTH,

74 paccTosiHUE OT MPSIMOM JI0 IIII0CKOCTH
Brruncnenue paccTosHuM MEX Ty
75 CKPEIIUBAIOIINMHUCS TIPSIMBIMH C
MTOMOIIBIO IEPIIEHIUKYISIPHOM
IJI0CKOCTH
TpéxrpanHblid yroj, HEpaBeHCTBA IS
76 TpeXrpaHHbIX yrioB. Teopema
[Mudaropa, TeopeMbl KOCUHYCOB U
CHUHYCOB JUIs TPEXTPAHHOTO yria
77 OnemMeHTHI chepuyecKoil reOMEeTpHUH:
reo/1Ie3N4YeCKre JMHUU Ha 3eMiie
78 KonTtponbHas padota "Y1l u
paccrosiHus"
79 CucreMaTusalus 3HaHUH
"MHOTOrpaHHUK U €ro 2JIEMEHTHI"
80 [Mupamuna. Buasl nupamu.
[IpaBunbHas nupamuia
81 IIpusma. [Ipsimas v HakJIOHHAsS
npusmsl. [IpaBunpHas npuzma
82 [IpsiMoii napanenenunes,
MPSIMOYTOJIbHBIN Tapasieenumne, Kyo
Brinykneie MHOrorpanHuku. Teopema M .
83 ege.sdamgia.ru/?ysclid=
Olinepa
mewsd165kn467250986
84 Brinykneie MHOrorpanHuku. Teopema
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Ditnepa. [IpaBunbHbIC U
MOJTYTPAaBUIILHBIE MHOTOTPAHHUKHU

Kontponsnas pabora

85 "MHororpaHHuKu" 1
86 [TonsiTHE BEKTOpA HA MJIOCKOCTH H B 1
MIPOCTPAHCTBE
87 CymMa BEKTOpOB 1
88 PazHocTh BekTOpOB 1
89 [IpaBwiio napaurenenumena 1
90 YMHOKEHHE BEKTOPa Ha YHCIIO 1
Paznoxxenne BekTopa 1mo 0azucy Tpeéx
91 BEKTOPOB, HE JIGKAIIHUX B OJTHOM 1
IJIOCKOCTH
92 CkaysipHO€ TPOU3BEICHUE 1
93 Brrauciienue yria Mexmay BEKTOpaMu B 1
MPOCTPAHCTBE
94 [IpocTeiimue 3a1a491 ¢ BEKTOPAMH 1
95 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
96 [IpocTeiimue 3a1a491 ¢ BEKTOPAMH 1
97 [IpocTeiimue 3a7a4u ¢ BEKTOPAMH 1
98 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN 1
99 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUI 1
100 Hroropas koHTpoOJIbHAs padboTa 1
101 HToroas koHTpoJbHas paboTa 1
102 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




11 KVIACC

KonuuyectBo 4yacos 1 DJIEeKTPOHHbIE
ara
Ne T undposbie
€Ma ypoka KonrtpoabHsbie IpakTuyeckn | H3y4YeH
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI e padoTbl us
pecypcsl
[ToBTOopenue tems! "KoopauHatsl
1 BEKTOpA Ha MJIOCKOCTH U B 1
npocrpaHcTae”
9 [ToBTOpenue Tems! "CkansipHoe 1
MIPOU3BEICHUE BEKTOPOB"
3 [ToBTOpeHue Temsl "Beruncnenue yria 1
MEK/ly BEKTOpaMH B IpOCTpaHCTBE"
[ToBTOpeHue TeMol "YpaBHEHHE
4 MPSIMOM, TPOXOIAIICH Yepe3 ABE 1
TOYKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1
ypaBHEHHE IUIOCKOCTH B OTPE3Kax
5 VYpaBHeHHE JIOCKOCTH, HOPMaJlb, 1
ypaBHEHHE IUIOCKOCTH B OTPE3Kax
7 BekTopHoe npousBeneHue 1
. . https://math-
JIuHeliHble HEpaBEHCTBA, JIMHEHHOE ; .
8 DO DAMMIDOBAHHE 1 ege.sdamgia.ru/?ysclid=
porpamMmup mewsd165kn467250986
9 JInneliHbIE HEPABEHCTBA, JIMHEWHOE 1
IIPOrpaMMHUPOBAHHE
10 AHanuTHYECKUE METOBI pacuéTa yria 1

MCXKAY NPSAMBIMU B MHOT'OT'PAaHHUKAX
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AHanuTHYECKHUE METOJIbI pacyéTa yria

11 MEX1Y IJIOCKOCTSIMU B
MHOTOTpaHHUKAX

12 @opMmyita pacCTOSIHUSA OT TOYKH J10
IJIOCKOCTH B KOOPJIMHATAX

13 Haxosxienue paccTosiHuM OT TOYKHU JI0
IJIOCKOCTH B KyOe

14 Haxosxenue paccTosiHUN OT TOUKHU 710
MJIOCKOCTH B TIPABUJILHOM MUpPaMUJIE

15 KoutponbHas pabota "Ananuruyeckas
reomeTpus"

16 Ceuennss MHOTOTPAHHUKOB:
CTaHJapTHBIE MHOTOTPAaHHUKHU

17 CeyeHusi MHOTOTPAaHHUKOB: METO]I
CIIEZIOB
CeueHnsi MHOTOTPAaHHUKOB:

18 CTaHJAPTHBIE TIJIOCKOCTH, TTEPECCUCHUS
MPSIMBIX U IJIOCKOCTEH

19 [TapannenbHblie NPSMBbIE U TIOCKOCTH:
napajuiesibHble CEYeHHS

20 [TapannensHble NPSMBIE U TUIOCKOCTH:
pacuét OTHOIICHUIA
[TapannensHble NPSMBIE U TUIOCKOCTH:

21 YTIIBI MEXKAY CKPEIIMBAIOITIMUCS
MPSIMBIMH
[lepnenaukynsipHbIE IPSAMBIE U

22 MJIOCKOCTH: CTaHAAPTHBIE Tapbl

NECPpUCHAUKYIIAPHBIX ILIOCKOCTEH B




MIpsAMBIX, CHAMMCTPHUH MHOT'OI'PaHHUKOB

23

[lepneHuKyIspHBIE IPSMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
MEPIEHIUKYIIApax

24

[IepnenuKyisipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHHUS JUIMH B
MHOT'OTpaHHUKAX

25

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (DOPMYJIbI JISI
TIJTOTA IeH, COOOPaKEHUS TI0100Mst

26

[ToBTOpEHME: Iomaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JISI
TJTOTA IEH, COOOPaKEHUS TI0100MsI

27

[ToBTOpEeHue: mwIomagn
MHOTOYTOJIbHUKOB, ()OPMYJIBI IS
TJI0IIA IeH, COOOpaKeHHMS IO 100Us

28

[nomany ceyeHnii MHOTOrPaHHUKOB:
IIONIA/IA TTOBEPXHOCTEH, pa3pe3anus
Ha 4aCTH, COOOpaKEeHHsI 110100Us

29

[lnomany ceyeHuii MHOTOrPaHHUKOB:
TIJIOIIAIA TTIOBEPXHOCTEH, pa3pe3aHus
Ha 4aCTH, COOOpaKEeHHS 1101001

https://math-
ege.sdamgia.ru/?ysclid=
mewsd165kn467250986

30

Kontponbras padota "[loBropeHue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOTPaHHUKOB"

31

O06bém Tena. O6beM NPSIMOYTOJIBHOTO
napasiesenumnesa

32

3amaun 06 yaBoeHUU Ky0a, o
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KBaJpaType Ky0a; 0 TPUCEKIINH yIiia

33

CrepeomeTpuieckue 3a/1auu,
CBSI3aHHBIE C 00BEMOM
MPSMOYTOJIBHOTO TIapaJuIeIeTuIe/1a

34

[TpuknaaHbie 3a1a4u, CBSI3aHHBIC C
BBIUMCIIEHMEM 00BEMA
MPSIMOYTOJIBHOTO Mapasiiesenuieaa

35

OO6BEM MpsAMOI TPU3MBI

36

CrepeomeTpuiecKkue 3a/1auu,
CBSI3aHHBIE C BHIYHCIIEHUEM 00BEMOB
MPSIMOM TPU3MBI

37

[MpuknagHbie 3a1a9u, CBSI3aHHBIE C
00BEMOM NPSAMOI TPU3MBI

38

Boruncnenue 00bEMOB Tl ¢ TOMOUIBIO
onpenenéHHoro uuTerpana. OobpEmM
HAKJIOHHOM MTPU3MBI

39

Boruncnenue 00bEMOB Tl ¢ TOMOUIBbIO
onpenenéHHoro uurerpaga. OobpEmM
MAPaAMU/IBI

40

dopmysa 00bEMa MUPaAMUIBL.
OTtHomeHrue 00BEMOB TTUPAMUT C
00LIUM YTrIIOM

41

dopmyna 00bEMa MUpaMUIBIL.
OTtHoleHne 00bEMOB TUPAMU/ C
o0IIMM yriiom

42

CrepeomeTrpuueckue 3a/1auu,
CBsI3aHHBIE C 00BEMaMHU HAKJIOHHOM
TIPU3MBI




CrepeomeTrpuieckue 3a/1auu,

43 CBSI3aHHBIE C 00bEMaMU TUPAMUIBI
[IpukiagHeie 3aqa4n 10 TeEMe
44 "O0BEMBI Tea", CBA3aHHBIE C 00BEMOM
HAaKJIOHHOM IIPU3MBI
[IpukiagHeie 3aqa4n 10 TeEMe
45 "O0BEMEBI TeN", CBSI3aHHBIE C 00BEMOM
MTUPAMU/TBI
16 [Ipumenenne 06bEMOB. Boruncienue
PACCTOSTHUS JIO0 TUIOCKOCTH
47 KonTtponbras padota "O0bEM
MHOTOrpaHHUKa"
Hunuaaprdeckas TOBEPXHOCTb,
48 00pasyromue MHIHHIPUIECKOM
ITOBEPXHOCTH
49 Humuaap. [psimoit KpyroBoil UIUHAID.
[Inomanp MOBEpXHOCTH LIWIIMHIPA
Konnueckas noBEpXHOCTb,
50 00pazyromue KOHHIEeCKOM
noBepxHoctu. Konyc
CeueHune KOHYyca IIOCKOCTBIO, m‘w .
51 4 ege.sdamgia.ru/?ysclid=
rapajuieJIbHOMN II0CKOCTH OCHOBAHUS mewsd165knA67250986
52 Yceuénnslil konyc. M300pakenue
KOHYCOB U YCEYEHHBIX KOHYCOB
53 [Tnomaas 60KOBOI MOBEPXHOCTH H
MIOJTHOW MOBEPXHOCTU KOHYCa
54 [Tnomanas 60KOBO MOBEPXHOCTH H
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IIOJTHOW ITOBEPXHOCTH KOHYCa

55

CrepeomeTpuieckue 3a/1au Ha
JI0Ka3aTeIbCTBO M BBIYUCIICHHE,
IIOCTPOCHUEM CEYEHUN LUIMHAPA,
KOHYyca

56

CrepeomeTpuiecKue 3a1a4 Ha
JIOKA3aTeJILCTBO U BEIYHCIICHUE,
MOCTPOEHUEM CEYEHUW LHIINH]IPA,
KOHYCa

57

[Ipuxnagneie 3a1a4u, CBI3aHHBIE C
HWIHHAPOM

58

[Ipuknagneie 3a1a4u, CBSI3aHHBIE C
HWIHHAPOM

59

Cdepa u map

60

[epeceuenwue cheprl 1 mapa ¢

iockocthio. Kacanue mapa u cepsr

MJIOCKOCTRI0. By u n3o0pakenue
mapa

61

[lepeceuenue cepsl u mapa ¢

miockocThio. Kacanue mapa u chepsl

IJI0CKOCTRI0. Buj u n3o0paxenue
mapa

62

VYpasuenue chepsl. [Tnomans chepsr u

€€ vacreit

63

Cummerpus chepsl 1 mapa

64

CrepeomeTpuueckue 3a1a4 Ha
JI0Ka3aTesIbCTBO U BHIYMCIICHHE,
CBsI3aHHBIE CO CEepoi U Mapom,




IMOCTPOEHUEM UX CEUEHUH IIJIOCKOCTHIO

CrepeomeTpuieckue 3aj1au Ha
JIOKa3aTeJIbCTBO U BHIYUCIICHUE,

65 CBsI3aHHBIE CO CEpoi U Mapom,
MOCTPOCHUEM MX CEYCHHH TIOCKOCTHIO
66 [Ipuknagaeie 3a7a41, CBI3aHHBIE CO
cdepoil u mapom
[ToBTOpEHME: OKPYKHOCTH HA
67 IJIOCKOCTH, BEIYUCIICHUS B
OKPY)KHOCTH, CTaHJAPTHBIC ITOI00MS
68 Paznuunbie KOMOMHAIINH TEIT
BpAIICHHUS 1 MHOTOTPAHHHKOB
69 3amaun o Teme "Tena u MOBEpPXHOCTH
BpaieHus"
70 3agauu o TeMe ""Tena u MOBEpXHOCTH
BpaieHus"
71 Kontponsnas padota "Tena u
MOBEPXHOCTH BpamieHus "
7 O6béM muuHApa. Teopema 06 00bEMe
MPSIMOTO ITUJTUHAPA
Brruncienue 0065EMOB TENT ¢ HOMOIIBIO
73 onpenenéuHoro unrerpaia. O0bEM
KOHyca
IImomany OOKOBOU U ITOJIHOK M .
74 ege.sdamgia.ru/?ysclid=
TOBCPXHOCTH KOmycd mewsd165kn467250986
75 CrepeoMeTpHuecKkue 3aaauu,

CBSI3aHHBIC C BEIYUCIICHUEM 00BEMOB
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HWIMHAPA, KOHYCA

76

[IpukinagHeie 3aga4u 10 TEME

"O0bEMBI U TUIOIIAIN TOBEPXHOCTEH

Ten"

77

O06bEM 11apa U apoBOTroO CEKTOpa.
Teopema 06 06béme tapa. Ilnomans
ctepsl. CTepeoMeTpuiecKue 3a/1a4H,
CBSI3aHHBIE C BEIYHCIIEHUEM 00BEMOB
mrapa, IapoBOTO CErMEHTa M [IapOBOTO
CEeKTOpa

78

[IpuknagHeie 3aqa4n Mo TeMe
"O0BEMBI Tea", CBI3aHHBIE C 00BEMOM
miapa ¥ miomaabio chepsl.
CoOOTHOIICHUS] MEXKTY TTOIIAISIMHU
MTOBEPXHOCTEH 1 00bEMaMU TI0TI00HBIX
Tel

79

[TomoOHbIE TENa B MPOCTPAHCTBE.
N3menenue 00bEMa rpu mo00uu.
CrepeoMeTprYECKHUE 3a/1a4H,
CBsI3aHHBIE C BBIUYHCIIEHHEM 00BEMOB
TeJ U IJI0IaAeii TOBEPXHOCTEN

80

Kontponbras padota "[lnomann
MMOBEPXHOCTU U 00BEMBI KPYTIIbIX TeI"

81

JIBH)KEHHS IPOCTPAHCTBA.
Otobpaxenusi. [IBHKEHUS U PaBEHCTBO
¢uryp. OOmmue cBoicTBa IBUKEHUH

82

Buael n1BuKeHMI: nTapauiebHbII
IIEPEHOC, LICHTPAJIbHASL CUMMETPUS,
3€pKajJbHasi CHMMETPHS, TOBOPOT




BOKPYT NPAMOU

83

[Ipeo6pazoBanwus mogoous. [Ipsmas u
cepa Diinepa

84

I'eomerpuueckue 3agaun Ha
IMPUMCHCHUC ABIKCHUS

85

Kontponbhas padota "BekTops! B
npocrpaHcTee”

86

Ob6o6mmaromniee noproperue 11 nonsiruit
1 MeTo/10B Kypca reomerpun 10-11
KJIaCCOB, CHCTEMAaTH3allMs 3HAHHIA:
"[TapamienbHOCTh NPSMBIX U
IJTOCKOCTEN B MpoCTpaHcTBe"

87

O6o6maromniee noproperue 11 nonstuit
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CHCTEMaTH3aIsl 3HAHUIL:
"Bektopsl B mpocTpancTse"

88

O6o06matomiee moBropeHue 11 moHsATHI
1 METOJ0B Kypca reometpun 10-11
KJIaCCOB, CUCTEMaTH3aIsl 3HAHUIL:
"Bektopsl B mpocTpancTse"

89

O6o06matomee moBropeHue 11 moHsTHIA
Y METOJIOB Kypca reometpuu 10-11
KJIaCCOB, CUCTEMATH3allis 3HAHMIA:
"O6beM MHOTOrpaHHUKA"

90

Ob6o6maromiee noproperue 11 noHsTuit
1 MeTo/I0B Kypca reomerpun 10-11
KJIaCCOB, CUCTEMAaTU3aLUs 3HAHUM:
"O6bemM MHOTOTpaHHUKa"




91

Ob6o6maromee moroperue 11 nmousTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUHN:
"[1nomaau noBEpXHOCTU U O0BEMBI
KpyrJibIX Ten"

92

Ob6o6maromee moroperne 11 mousTuit
U MEeTOJIOB Kypca reometpuu 10-11
KJIACCOB, CHCTEMAaTH3aIis 3HAHUH:
"[1no1aau noBEpXHOCTH U O0BEMBI
KpyIribIx Ten"

93

Wrorosas koHTposbHas paboTa

94

Wrorosas koHTposbHas paboTa

95

[ToBTOpEeHUE, 0600IICHNE U
cUCcTeEMaTu3aIys 3HaHU!

96

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAyKH! " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOT U

97

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX MH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

98

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOTUI

99

Hcropus pa3BUTHS CTEPEOMETPUM KaK
HayKd U €€ poJib B Pa3BUTUU




COBPCMCHHBIX MHXXCHCPHLBIX U
KOMIIBFOTCPHBIX TEXHOJIOT Ut

100

Hcropus pasBUTHS CTEPEOMETPUM KAK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

101

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX WHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHN

102

Hcropus pasBuTHs CTEpEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUHU
COBPEMEHHBIX NMHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

102




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJabTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
79 [TpuMeHsATh aKCMOMBI CTEPEOMETPHH M CIIEACTBUS U3 HUX INPH PEHICHUU
' reOMETPUIECKUX 3a/1a4
73 OnepupoBaTh TOHATHAMH: TAPAUIETBHOCT M MEPIEHAUKYISIPHOCTD
' MPSIMBIX U TJIOCKOCTEH
74 KnaccupumupoBaTh B3auMHOE pPAcCIOJIOKEHHE TPSAMBIX M ITUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATUSMH: JIBYTPAHHBIA YroJ, TPaHH IBYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOrO yria, JUHEHHBIN Yroja JIBYrpaHHOTO yrija, rpaxycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTpAaHHHKA, TPAaBUIIbHBI MHOTOTPAaHHUK
77 PacriozHaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (MHMpamMuia, MpU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienuIie 1, Kyo)
Knaccudpumumpoare ~ MHOTOrpaHHUKH,  BbIOMpas ~ OCHOBaHUSA s
7.8 KJIaccuUKaIy (BBIYKJIbIE U HEBBIMYKJIble MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, MPSAMbIE U HAKJIOHHBIE PU3MBI, TapalIeIeIUIIe/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUS] CEUEHUH MHOTOTPAHHHUKOB, HCIOIb3YA
' METOJI CJIEJIOB
Crpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJEIOB, BBIMOJHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEpPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ| CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXO0XKJIEHUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WIM aNTOpUTMaM, MPHUMEHsS HW3BECTHbIE AHAIUTUYECKHE METOJIbl MpH
7.12 pelIeHWH CTaHJApPTHBIX MaTeMaTHYeCKUX 3aJad Ha  BBIYHCIEHUE
paccTOSHUN MEXIy ABYMS TOYKaMHU, OT TOYKH IO TPSIMON, OT TOYKHJIO
TUTOCKOCTH, MEXKIY CKPEUTUBAIOLTUMUCS TPIMBIMU
Pemare 3aaun Ha HaXOXXKJEHHE T'€OMETPUYECKUX BEIUYMH IO oOpasuam
7.13 WM alrOpUTMaM, TPUMEHSS HW3BECTHBIE AHAJIMTUYECKUE METOJNbI TMpHU

PCIICHHUU CTAHAAPTHBIX MATCMATHYCCKUX 3aJlad Ha BBIYHUCICHUC YIJIOB




MEXKJy CKPCIIMBAIOIUMHUCS MPSIMBIMHM, MEXKIY IMPSIMOM M IUIOCKOCTBIO,
MEK/y INIOCKOCTSIMHM, IBYTPAHHBIX YIJIOB

Beruncnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nUpaMuza) ¢ HpUMEHEHHEM (OpMYN, BBIYUCIATH COOTHOLICHUS MEXIY
IUIOIIA/IIMU IOBEPXHOCTEN, 00bEMAaMHU 110I00HBIX MHOTOTPAaHHUKOB
715 OnepupoBaTh MOHATHAMHU: CHMMETPHS B TPOCTPAHCTBE, IIEHTP, OCh H
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPHUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBATh W HHTEPIPETUPOBATH HHGOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (QUrypax, MpeICTaBICHHYI0 Ha
gepTeKax U pUCyHKax
[TpumensTh reoMerpuyeckne (aKThl Ui PEMICHHUS CTEPEOMETPUUYECKHX
7.17 3a7a4, MPEINOJaramilinX HECKOJIbKO IIAaroB pEIICHUS, €CIU YCIOBHS
MIpUMEHEHHUs 3aJIaHbI B SIBHOM (opme
718 [IpuMeHAT mpoCTEHIIME INPOTPaMMHBIE CPEICTBA MW DIIEKTPOHHO-
' KOMMYHHUKAIIHOHHBIE CHCTEMBI TIPU PEIICHUHU CTEPEOMETPHUECKUX 3a1a4
719 [IpuBoaMTH TpEMEpPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUpOJE W
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[TpuMeHsTH MOJTydeHHBIE 3HAHHUS Ha MPAKTHUKE: aHAJTHU3UPOBATh peabHbBIE
CUTYallUU M NMPUMEHATh U3yYEHHBbIE MOHATHS B IpOIEcce MOMCKA PEeLICHMS
MaTeMaTu4ecku chopMyarMpoBaHHON NpoOIEeMbl, MOAEINPOBATh PEATIbHbIE
7.20 CUTYyallMM Ha $S3bIKE TEOMETPHH, HCCIECIOBATH IMOCTPOCHHBIE MOJCIU C
UCIOJIb30BAHUEM T'€OMETPUUYECKHUX MOHATHH M TeopeM, amnmnapara anreopsl,
pemaTh ~ NpakTHYECKUEe  3a/auyd,  CBSI3aHHBIE C  HAXOXJIEHHEM
reOMEeTPUYECKUX BETUUUH
11 KJIACC
Kon .
IIpoBepsieMble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeJbHOM MPOrPaMMBbI CPeIHEro 0011ero 00pa3oBaHusA
pe3yJabTaTa
6 I'eomeTpus
OnepupoBaTh HOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHHYECKash IOBEPXHOCTH,
oOpasyromire KOHMYECKOH TOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpalieHus (LWIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BpaLLCHHS
6.4 KnaccugunupoBaTs B3aMMHOE paciioyioxkeHne cepsl U MIOCKOCTH
OmnepupoBaTh MOHATUSAMU: IIAPOBON CETMEHT, OCHOBAHUE CEIrMEHTA, BHICOTA
6.5 CerMEHTa, IIapOBOW CIJIOM, OCHOBAaHME IIAPOBOIO CIIOS, BBICOTA HIAPOBOTO

CJ10s1, IIAPOBOU CEKTOP




6.6

Beruncnate 00bEMBI W IUIOMIAAM  TIOBEPXHOCTEH TN  BpalleHUS,
TEOMETPUYECKUX TeJl C MPUMEHEHHEM (popmyIt

6.7

OnepupoBaTh NOHATHSAMH: MHOTOTPAaHHMK, BIMCAaHHBIH B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOTPAHHHUK HIIH TEJO
BpalICHUsA

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy TIOMAISIMH IOBEPXHOCTEH U 00BEMaMu
MOJOOHBIX TEN

6.9

N3o0paxkate u3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM HPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BoinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (QUryp: BUJ CBEpXy, COOKYy, CHHU3Y; CTPOUTb CEUEHHUS Tel
BpaIlleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHGMOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UIypax, TMpeACTaBIECHHYIO Ha
YEepTEkax U PUCYHKAX

6.12

[IpumensTs reomerpuyeckue GakThl JUIsl PEUICHUS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANONIAraloliuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBITIOJIHATE  IEHCTBUS  CJIOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa HA YHCJIO, OOBSICHITh, KaKUMH CBOWCTBAMH OHHU
oOmazmaroT

6.15

[IpumeHsTh MpaBUIO NapauieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OHepI/IpOBaTB IIOHATUAMU:. JOCKAPTOBBI KOOpPAWHATBI B IIPOCTPAHCTBE,
BCKTOP, MOAYJIb BEKTOpA, pPaB€HCTBO BEKTOPOB, KOOPJAUWHATHI BEKTOPA, YI'OJl
MCXKIAY BCKTOpPaAMH, CKaIIPHOEC IMPOU3BCACHUE BCKTOPOB, KOJUIMHEAPHBIC U
KOMIIIAHAPHBIC BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOPOB W IIPOU3BCACHUC BCKTOPA Ha YHCIO, YIrolJl
MCKAY BCKTOPAMH, CKAJIAPHOC INPOU3ZBCACHUC, PACKIAAbIBATH BCEKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaM

6.18

3a,Z[aBaTL IJIOCKOCTh YPABHCHHUEM B ,HeKapTOBOﬁ CUCTCMC KOOpAMNHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4iu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUMHATHOI'O MCTOAA

6.20

Pemate 3agaun Ha JOKa3aTE€IbCTBO MATEMATHUYECKHMX OTHOIIEHHUM U
HaXO0XKACHUEC TCOMCETPHUUYCCKUX BCIIMYHUH 11O 06pa3uaM WK aJIrOpuTMaM,
IIPUMCHAA HU3BCCTHBIC MCTO/JbI npu peuIcHun CTaHAApTHBIX
MAaTEMAaTHYCCKHUX 3aaaq

6.21

HpI/IMeHHTL po cTeHine nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHHKAIITMOHHBIC CUCTECMBI TP PCHICHUU CTCPECOMECTPHUICCKUX 3a0a1

6.22

HpI/IBO,Z[I/ITL NpUMEPbl MATCMATHUYCCKUX SaKOHOMCpHOCTeﬁ B IpUPOAC U
JKU3HU, paCllO3HABATh POSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC




6.23

[IpuMeHATH MOJyYEeHHBIE 3HAHMS Ha MPAKTHKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTYyallUM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTU4ecku chopMyaHpoBaHHON NPOOIEMbI, MOACTHPOBATH PEATbHBIC
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIOBATH ITIOCTPOCHHBIE MOJECIU C
UCIIOJIb30BAaHUEM T'€OMETPUYECKUX MOHATUI U TEOpeM, almnapara ajareopsl,
pemath  NPAKTUYECKHME  3aJa4d,  CBA3AHHBIE C  HAXOXICHUEM
reOMETPUUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsimMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 AaKCMOMAaTUYECKOM MTOCTPOEHUH CTEPEOMETPUN: aKCUOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe€ pacronokeHne npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJUICIbHbIE
n CKpCHIUBAIOIIUECA  IIPSAMBIC. Hapannem)Hocn, MNpSAMBIX ©W  IINIOCKOCT el B
MPOCTPAHCTBE: MapaJUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MIapaJuICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHaITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXIy NPSAMBIMU B MpocTpaHcTBE. [lapaiuienbHOCTH TMIIOCKOCTEM:
MapajyiebHble IUIOCKOCTH, CBOMCTBa NapalUIeNIbHBIX IUIOCKOCcTed. [lIpocreiimue
MPOCTPAHCTBEHHBIE (UTYphl Ha TUIOCKOCTH: TeTpadap, KyO, mapayienenunes,
MOCTPOEHUE CEUCHU I

7.3

[lepnieHIUKYIApHOCTh MPSAMOM M IJIOCKOCTU: NEPIEHIUKYISpPHBbIE TpSIMble B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHble U MEPIEeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM M IUIOCKOCTH, TE€OPEMa O MPAMON MEPIEHAUKYISIPHOMN
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXKAY MPSMOW U IJIOCKOCTBIO, TBYTPAHHBIN
YTOJI, IMHEWHBIA yroj IBYrpaHHOTo yria. [leprneHaukyisp u HaKJIOHHBIE: pACCTOSIHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSAMOM JI0 TUNIOCKOCTH, MpOeKust purypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteit. TeopeMa o TpEX MepreHANKYIsIpax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIDaHHUKA, BBINYKJIbIE U
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHoOrorpaHHuka. I[Ipusma: n-yrosjbHas
pu3Ma, I'paHM U OCHOBAHMs MPU3MbI, IpsMas W HAKJIOHHAs IpPU3MbI, OOKOBas MU
I0JIHAsl IOBEPXHOCTh NMpu3Mbl. [lapannenenunesn, npsiMOYyroiabHbIN Napaiesienunes] u
ero cpoiicra. Ilupamuna: n-yronbHas nupamujia, I'paHd U OCHOBAHHE MHUPAMUIBI,
O00KOBasi M NOJHAs MOBEPXHOCTb NHMpPaMHJbl, MpaBWIbHAS M yceYEHHAs MHpaMHJA.
OneMeHTsl MNpU3Mbl M nOHpamuibl. [IpaBWiIbHBIE MHOTOIPAaHHUKH: IOHSATHE
[IPaBUJIBHOIO MHOTOTpPaHHUKA, IpaBWIbHAs MpU3Ma U IpaBWIbHAs UPaMUJA,
MpaBUIIbHAS TPEYroJbHas MUpaMKIa U IpaBUIIbHBINA TeTpasap, Kyo. [IpencraBnenue o
IIPaBWJIBHBIX MHOTOIPAaHHUKAX: OKTa’ap, AOACKa’ap MU ukocayapyrue CeueHus
MPU3MBI ¥ TUPAMUJIBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMETPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, IJIOCKOCTH.
ONEeMEHTHI CUMMCTPUU B nupamMnuax, MnapauieJIeIuIeaax, IpaBHJIbHBIX
MHOT'OrpaHHUKaxX

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'paHHUKOB: pe6pa, AuaroHajaiu, YrJIbl. [Inomane
OOKOBOM MMOBEPXHOCTU U MOJIHOH MOBCPXHOCTU HpHMOﬁ MPU3MBI, IJIOIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPMOH mpu3Mebl. [Lomaas 60K0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABUJIBHOW NUPaMHUABI, TEOPEMa O IUIOIIAAN YCEYEHHOM NHUPAMUIBI.
[onstue 06 06vEMe. OO6BEM nUpaMuIbl, IPU3MBI

1.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUST MEXIy IUIOMIAIIMH MOBEPXHOCTEH,
00BpEMaMHU IO JOOHBIX TENT

11 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 0Opa3yrolue MWIMHIAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-ICCKOﬁ HOBerHOCTI/I. HI/IJ'II/IH)Ip: OCHOBAHHUA " 6OKOBa$[ HOBerHOCTI),
o0Opa3syromas 1 0Ch, TIONIaAh OOKOBOW U MTOJTHON TTOBEPXHOCTH

6.2

Konunueckas moBepxHOCTh, 00pa3yrolue KOHNYECKOH MOBEPXHOCTH, OCh U BEpUIMHA
KOHHYECKOM ToBepxXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroIias U OcCh,
Iomaas OOKOBOM M TOJHOW TOBEPXHOCTH. YCEUYEHHBIM KOHYC: 00pa3ylomue Hu
BbICOTA, OCHOBaAHHUA U OoKoBas IMOBEPXHOCTDH

6.3

Cdepa u map: neHTp, paauyc, Iuamerp, IUIOHiaab MoBepxHocTu cheprl. BzaumHoe
pacnofio’)keHue cdepbl W IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N3o00paxkenue Ten BpalieHUs Ha MI0CKOCTH. Pa3BEépTka HUIMHIpPA U KOHYCa

6.5

KomMOunarmu ten BpaieHuss 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, OTUCAHHBIN OKOJIO
cdepsl, cdepa, BIUCAHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BpallleHUs

6.6

[Tonsatue 06 oO6nEme. OcHoOBHBIE cBoWicTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapauiesienunena u cineacteus u3 He€. O0bEM HWIMHIpPA, KOHYCA.
O06bEM 1Iapa 1 wiomaas chepsl

6.7

[Tonpo6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXIY TUIOMIAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TET

6.8

Ceuennsi nmiuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOJsIlee Yepe3 BEPIIUHY), CEUCHHUS 11apa

6.9

Bexkrop Ha miockoctu ¥ B npocrpaHCcTBE. CII0)KEHHE W BBIYMTAHME BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4yucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
BekTopam. IIpaBuno mapamienenumnena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCUCTBUN C BEKTOpaMU

6.10

HpﬂMOYTOJILHaH CUCTECMa KOOpAMHAT B TIIPOCTPAHCTBE. KOOp,[[I/IHaTBI BCKTOpA.
HpOCTCﬁHIHG 3alaunu B KOOpAWHATAaXx. Yron MCKAY BCKTOpaMH. CKaJ'IprHOC
NMPOU3BCIACHUC BCKTOPOB. Brruncienue YIJI0B MCEXKAY HNpAMBIMU W TINIOCKOCTSMMU.
KOOpI[HHaTHO-BeKTOpHLIﬁ MCTOI ITPHU PCIICHNUU I'COMCTPUICCKHUX 3alaY




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeGOBaHUS K NMPeAMETHBIM Pe3yJbTaTaM 0CBOEHHSA
NpoBepseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Brnagenne MeromaMu JIOKA3aTENbCTB, AJITOPUTMAMHU pEIICHHS 3a/1ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
aKCHoMa, Teopema, CIIEJCTBUE, CBOWCTBO, NPHU3HAK, JOKA3aTeIbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUpPOBATH
oOpaTHO€ M MPOTUBOMOJIOKHOE YTBEP)KJIEHUE, MPUBOAUTH MPUMEPHI U
KOHTPpHOPUMEPLI, HCIOJB30BaTb MCTOJ MaTeMaTHYECKOU UHAYKIUH,
IMPOBOAWUTE AOKA3ATCIBHBIC PACCYXIACHUS ITPHU PCHICHUN 3aJla4, OICHUBATDh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIEHUH; YMEHHE ONEPHUpPOBATH
MOHATUAMU: MHOXECTBO, IMOAMHOXECTBO, OII€pallMd HaJ MHOXKXCCTBAMMU;
YMEHHE  WCIOJB30BaTh TEOPETUKO-MHOKECTBCHHBIM  ammapar  Juis
OTIMCaHMsI PEATHHBIX MPOIIECCOB U SIBICHUI M NPU PEIICHUU 3a1ad, B TOM
YHCcIIe U3 IPYIUX YU4EOHBIX MPEAMETOB; YMEHHE ONEPHPOBATH MOHITHIMU:
rpad, cB3HBIN Tpad, 1epeBo, MUK, Tpad Ha TIOCKOCTH; YMEHHUE 3a7aBaTh
¥ OIMUCHIBATH TPadbl Pa3IMYHBIMUA CIIOCOOAMU; HCIOJIL30BaTh rpadbl mpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HAaTypaJbHOE YMCIO, LIEJI0€ YHUCIIO,
CTEIEHb C LIEJIbIM [T0Ka3aTeseM, KOPEeHb HaTypalbHON CTENIEHU, CTEIEHb C
paLMOHATIBHBIM TOKA3aTelIeM, CTENEeHb C JEHCTBUTENBHBIM IOKA3aTelIeM,
JgorapupM uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALUOHAIBHOE YHCIIO,
MHOXECTBA HATYpaJlbHBIX, LEJbIX, PpAlHOHAIBHBIX, JEHCTBUTEIBHBIX
2 YuCceNl, YMEHHE HCI0JIb30BaTh PU3HAKU JETUMOCTH, HAMMEHbIIUI 00t
JIeTUTEeh W HauMeHbllee ofliee KpaTHoe, alropuT™ EBknujga npu
pELIEHNN 3a/a4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUHCIIEHUS; YMEHHE BBINIOJIHATH BBIUMCIICHHE 3HAYCHUI U IpeoOpa3oBaHUs
BBIPQXEHUI CO CTemeHsIMH M Jorapupmamu, npeoOpa3oBaHUs JIPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUH; yMEHHE  ONEpUpOBaTh  MOHATHAMHU:

IoCJICA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccusi, OECKOHEUHO yOBIBarolasi TeOMETpUYecKass MpPOrpecCus;
YMEHME 3a/aBaTh IIOCJIEJJOBATEIbHOCTH, B TOM 4YHUCJIE C IIOMOIIbIO
PEKYppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHCIIO, CONPSHKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb M apryMEHT
KOMIUIEKCHOTO ~ 4Hclia, (GopMa  3amucHd  KOMIUIEKCHBIX  YHCEll
(reomeTpuyeckas, TpPUTOHOMETpUYECKass W anreOpanyeckas), YMETh
IPOM3BOJIUTh ApU(PMETHUYECKHE JIEHCTBHSA C KOMIUIEKCHBIMH YHCIIAMHU;
NPUBOJIUTH TPUMEPHI HCIIOJIF30BAHMS KOMIUIEKCHBIX YHCEIT; OTIEpUPOBATH
NOHATHSAMM:  MaTpuua 2X2  wu  3x3, onpeienuTenb  MaTpUIBL,

FGOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPECACTIUTEIIA

YMeHne onepupoBaTh MOHATHAMH: palMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTeabHble, CTENEHHBbIE, JOTrapu(pMUUYECKHe, TPUTOHOMETPUUECKUE
YpaBHEHUsT M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATUSMH: TOXIECTBO, TOKJIECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE,
HEpPAaBEHCTBO, CHUCTEMA YPAaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB M CHCTEM; YMEHHE pellaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pa3IMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI JJI PEIICHHUS MaTEeMaTUYECKHX

3a/1a4 U 3a/1a4 U3 Pa3IM4YHbIX 00JacTel HayKH U pealibHOM KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKUIUA, YETHOCTh (DyHKIUWH,
HEPUOJUYHOCTh (YHKIHMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTD
GbyHKIMH, SKCTpeMyM (QyHKIMM, HauOoJbllee W HAUMEHbLIEE 3HAYCHUS
(GYHKIIMM Ha TIPOMEXKYTKE, HerpepbiBHAs (YHKIHS, aCUMOTOTHI rpaduka
¢GbyHKIIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUYECKUI U
(u3nuecKuii CMBICI TPOU3BOAHOM, MepBOOOpasHas, OMpPENeIEHHBII
UHTETpall; YMEHUE HAXOIUTh AaCHUMNOTOTHI Tpaduka (QyHKIMU; yMEHHUE
BBIUUCIIATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YaCTHOTO U
KOMIIO3UIIMH (DYHKIMI, HAXOIWTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKIMKM; YMEHHE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHA;
YMEHHME WCIIOIb30BaTh MPOU3BOJIHYIO [UISI HCCIEAOBaHUA (DYHKIIUMH,
HaXOJWTh HAWOONbIIME M HAUMEHbIINE 3HAuYeHUs QYHKIUN; CTPOUTH
rpaduky MHOTOYJICHOB C HCIOJIb30BaHHEM arfmnapara MaTeMaTH4eCKOTro
aHallM3a; TPUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIY4IIEero
peuleHuss B MPUKIAIHBIX, B TOM YHCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax,; HaxXOJWThb ILIOoIaan H 00BEMBI (I)I/Il"yp C IIOMOIIIBIO




HUHTCTpalia; IMPUBOAUTHE HNPUMCPbBI MATCMATUUYCCKOI0O MOACIUPOBAHUA C

oMoIIeio quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: Tpaduk QyHKIMH, oOpaTHAs (yHKIUS,
KoMNo3uusl (pyHKIMA, JWHEeWHas GQYHKIOUS, KBaapaTWyHas (yHKIWS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, TOKa3aTeslbHAs |
norapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpPapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIUH,
WCTIONH30BaTh TPAapUKH ISl M3YYEHHUS TPOIECCOB M 3aBUCHUMOCTEH, TPH
pelIeHny 3aj1ad U3 APYruX Y4eOHBIX NPEJAMETOB W 3a/a4 M3 pealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMH 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
WCII0JIb30BaTh CBOMCTBA U rpa@uKu (YHKUMN Ui pelleHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMi; H300pakaTb Ha KOOPAWHATHON

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHH, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJIM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIIyT, HAJIOTH, 33Ja4id M3 O0JIaCTH YNpaBJICHUS JIMYHBIMH U CEMEHHBIMU
(uHaHCaMM); COCTaBJISATh BBIPAKECHUS, YpPaBHEHMS, HEPABEHCTBA U HUX
CUCTEMBbl [0 YCJIOBMIO 3aJ[aud, HCCIEJO0BAaTh IOJIY4YEHHOE pEelIeHHEe U
OIICHUBATh MPABIONOAOOHOCTh pPE3yIbTaTOB, YMEHHUE MOJEIHPOBATH
peayibHbIE CUTyallud Ha S3bIKE MaTEeMaTHKH; COCTAaBJISTh BBIPAKECHHUS,
ypaBHEHUs, HEPABEHCTBA M X CUCTEMBI 10 YCIOBHIO 33J]a4, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIOJb30BAHUEM  ammapara  ainreopsl,

UHTEPIPETUPOBATH MOJTYYCHHBII pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJblllee U HauMEHbIIIee 3HAUCHUS, pa3Max, AUCIEPCHs, CTAaHIAPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(bOpMaIIMIO, MIPEICTABICHHYIO B TaOiuIax, HA AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMOIIBI0 TaOMUI] ¥ JAUWarpaMM; HCCIEeNIOBaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C TPUMEHEHUEM TpauuecKux
METOJIOB M AJIEKTPOHHBIX CPENCTB; TpadUUYeCcKH HCCIEI0BATh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IIOMOIIBKO AHUAr'PaMM paCCCUBAHUS U JIMHENHOMN perpeccun

YMeHHe OmnepupoBaTh IOHATUSAMU: CIy4alHBIA OIBIT U CIIydallHOE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHHUEC BBIYHUCIATH




BEPOATHOCTh C MCIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(GopMyNBl CIHOKEHHS W YMHOXKEHHS BEpOSATHOCTEH, (hopMyiy MOJIHOM
BepoATHOCTH, Gopmyny beprymnun, komOuHaTopHble (HakThl U (HOPMYIIHI;
OIICHUBATh BEPOSITHOCTH pEANbHBIX COOBITHIA; YMEHHE OIEepUpPOBAThH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, paclpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKHJaHUe, JUCIEPCUS W CTaHAapTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH paclpeneieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO 1 HOPMAJIBHOTO paclpeaeiIeHui; yMeHne
WCIIOJIH30BaTh CBOMCTBA M3YYEHHBIX PACIpPENCICHUN ISl PEIICHUs 3a7ay;
3HaKOMCTBO C TOHSTHSIMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBIINX YHCEN B TPUPOAHBIX M OOIIECTBEHHBIX SIBJICHUSAX, yMEHHE
OTIEPHPOBATH MOHATHAMHU: COUYETAHWE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEpecTaHoBOK; OwHOM  HpIOTOHA;  yMeHHWe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKACHUS IUIS PEHICHUs 3a]ad; OICHUBATh
BEPOSATHOCTH PEAThHBIX COOBITHI; COCTABISITh BEPOSITHOCTHYIO MOJICTh U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHATHUSMU: TOYKa, MpsiMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, MJIOCKUHA yroJl, IByrpaHHbIN
yroJ, TPpEXTPaHHBIM Yroj, CKpeluMBaloluecs npsMble, TapalieNbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrojl MEXIy HIpSMBIMU,
yroil MeXAy MpsSMONH M IUIOCKOCTBIO, YroJl MEXIy IJIOCKOCTAMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHME MEXAy HpPSIMBIMU,
paccTosiHUE MEXIY IJIOCKOCTSAMU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/a4 U3y4eHHbIe (PAKThl U TEOPEMBbI IUIAHUMETPUHU; YMEHHE OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIEro MHUpA; CTPOUTh MaTeMaTUYECKUE
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX MOHSATUA U BEJIWYUH, PElIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIAAbL (QUIypbl, 00BEM (UrYpHI,
MHOTOI'PAaHHHK, MPAaBUJIbHBI MHOTOI'PDAaHHHUK, CEYEHHWE MHOTOTPAHHHKA,
Ky0O, napamienenunes, Opu3Ma, NOUpamuaa, Qurypa M MOBEPXHOCTb
BpallleHHs], LUMIMHIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
NOBEPXHOCTU MHUPAMUbI, TMPHU3MBI, KOHyca, LMJIUHApa, 00BEM KyoOa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMuabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEYEHMsI KOHyca M LMIMHAPA,

nmapalieJIbHBIC OCH HWJIM  OCHOBAHWIO, CCUYCHHUC 1Iapa, IIJOCKOCTbD,




Kacaromasicsi cdeppl, WIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEYEeHHUE
MHOTOI'paHHUKA, M300pakaTh MHOTOTPAHHUKH, (PUTYpBI M MOBEPXHOCTHU
BpALlEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C NIOMOILBIO IEKTPOHHBIX CPEICTB;
yYMEHHUE MPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIBHO
(bopMynHpOBaTh OINpEeNICHHs] N3y4aeMbIX (UTYp, BBIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPH3HAKaX T'€OMETPUYECKUX (HUTyp, OOOCHOBBIBATH WU
OTpOBEpraTh HWX; YyMEHHE MPOBOAUTH Kiaccu(uKanuioo ¢uryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne omnepupoBaTh TOHSATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajyieIbHbIA TIEPEHOC, CUMMETPHUSI Ha TUIOCKOCTH W B INPOCTPAHCTBE,
MOBOPOT, TpeoOpa3zoBaHue M0A00Ms, TONOOHBIE (UTYPHI; YMEHHE
pacrio3HaBaTh paBHBIE W TOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOJE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHUS TIPH
pelIeHN: 3a/ad; HaXOJWUTh TEOMETPHUYECKHE BEITUYMHBI (JTMHA, Yrod,
I01a1b, 00bEM) MPHU PELIEHUH 33734 U3 JPYTruX y4eOHBbIX MPEeIMETOB U
W3 pEaJbHOM JKU3HHM;, YMEHHE BBIYMCISATH TI'€OMETPUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanak, OOBEM, IUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
M3y4YeHHbIE (OpPMYyNbl M METOJbI, B TOM YHCIIE: IUIOMIAAb MOBEPXHOCTH
MUpaMUIbl, MPU3MBI, KOHyCa, IWJIMHIApA, IUIomanab cdepbl; 00bEM Kyoa,
MPSIMOYTOJILHOTO  Mapajuleenuneaa, MUPaMUbl, HPU3MBblL, UIHHIpPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX (UTYD
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VYmenune OIICPpUPOBATH IOHATHUAMU. IPAMOYIOJIbHad CHCTEMA KOOpAWHAT,
BCKTOP, KOOPpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpa, CyMMa BCKTOPOB,
IMPOU3BCACHUEC BCEKTOpa Ha YHCIO, Pa3IOKECHUE BCKTOpa IIO 633H0y,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBEACHUC, YI'OJI MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIb30BATb BeKTopHHﬁ n KOOpI[I/IHaTHLII‘/‘I MECTOL

UL pEIICHUA TCOMETPHUYCCKUX 3a1a4 U 3aJia4 JPpYTIux y‘Ie6HLIX npeaMEcTOB

13

YMeHne BBIOMPATh MOAXOISIIHA METOJI ISl PEIISHUs 3a]a4H; TIOHUMaHNe
3HAYUMOCTH MAaTEMaTHKUd B M3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHHUE pACIO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTEeMaTHKU B UCKYCCTBE, YMEHHE MPUBOJAUTH MIPUMEPHI MaTEMAaTHUECKUX

OTKPBITUM POCCUICKON U MUPOBON MaTeMAaTHUYECKOW HAYKU




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS
1 Yuciia ¥ BEIYMCIIEHUS
11 HarypanbeHblie u nensie uncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
12 Panmonanenapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOLCHTHI,
' OEeCKOHEUYHbIE MTEPHONYECKUE JpOoOH
13 Apudmernueckuil KOpeHb HaTypajibHOU creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYPaITbHOU CTETICHH
14 Crenens ¢ 1enbpIM nokaszarenaem. CTeNeHb ¢ pallMOHaIbHBIM Moka3areneM. CBolcTBa
' CTETeHU
15 CuHyCc, KOCHMHYC M TaHI'€HC YMCJIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnyHbie U HaTypaibHbIE JOrapudMbl
JleiictButenbHple  4ucina. ApudmeTndeckue omepanuud ¢ JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpubnuxEHHbIe BHIYUCICHUS, TPaBUIIa OKPYIJICHUS, PUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeoOpazoBanye BHIPAKEHUN
1.9 KomruiekcHbie yncia
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATIbHBIC YPAaBHEHHS
2.2 HppaunoHaibHbIe ypaBHEHHS
2.3 TpHUrOHOMETPHYECKHE YPABHEHHS
2.4 [TokazarenbHbie U JOrapuMUIECKIE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauroHaibHbIe HEPABEHCTBA
2.7 [TokaszarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYIMTHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia CUCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. 'padux ¢yHkumu. B3ammuo oOpartHbie

3 ¢ynkuuu. Yérneie n HeuétHeie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HadeHWH ¢yHkiuu. Hymun ¢yHKIuu.
39 [IpoMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymbl U MUHUMYMBI (QyHKIuH. HawmOoinbiiee W HamMeHblee 3HAuCHHE
(GYHKIMU Ha TPOMEXKYTKE
33 CreneHHasi (QyHKIUS C HATypajdbHBIM M LEJNbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CoiicTBa 1 rpaduk KOpHS N-0if CTETIEHU
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuyueckas GyHKIUHU, X CBOICTBa U rpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 ITocineqoBaTenbHOCTH, CLIOCOOBI 3aJaHUST IOCIEI0BATENLHOCTEN
3.8 ApudmeTrueckas ¥ reoMeTpudeckas mporpeccuu. Gopmyia CII0KHBIX TTPOIIEHTOB
4 Hauyasa MmaTeMaTH9IecKoro aHaamu3a
4.1 [IpousBonnas ¢pynkuuu. [IpousBoaHbIE F€eMEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCICAOBaHUIO (YHKIIMA HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoskaeHne HauOoJbIIero ¥ HauMEHbIEro 3HaYeHUs (YHKIUHM Ha
OTpe3Ke
4.3 [TepBooOpasnast. Murerpan
S MHoecTBa U JIOTHKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenbpHas CTATHCTHKA
6.2 BeposrHocTs
6.3 Kom6unaropuka
7 Teomerpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMble ¥ TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena 1 MOBEPXHOCTH BpAIICHHs
7.5 KoopauHats! 1 BEKTOPBI




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

Marematuka. ['eomerpus; 10 knacc. yrinyonenHoe o0yuenune Mepaisik A.T.,
Homuposckuii [.A., Ilonakos B.M.; noa penakuuei [lononsckoro B.E.
OO6111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO M31aTeNnbCKUi IEHTP
«BEHTAHA-T'PA®»; Axunonepnoe odmectso «M3aatensbctBo «IIpocBenienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

Marematuka. ['eomerpusi: 10-11 — e kmacchl: yriayOJieHHBIN YPOBEHb: yueOHUK/JI.
C. AranacsH, B. @. byry3os, C. b. Kagomues — M.: IIpocsemienue, 2023

KonTtponsHo-u3zmeputenbabie MaTepuansl. ['eomerpus. 10-11 kmacc/Coct. A. H.
Pypykun. — 2-e uzn., nepepad. — M.: BAKO, 2020

Junaktrnaeckue Marepuaisl o reomerpuu ais 10-11 kimacca/ 3uB b. I'.. — 2-e u3n.
— M.: IIpoceemnienue. 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HMHTEPHET

https://math-ege.sdamgia.ru/?ysclid=mewsd165kn467250986
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